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Question 1 
(a) (i) Solve the following ODE by direct integration:                                     [Marks 3] 
    0
2
 xxey . 
 (ii) Is the function xecxy )(  a solution of the following ODE?             [Marks 4] 
   xeyy  , 
2
1
)0( y . 
  First verify and then determine c . 
 
(b) (i) Write an ordinary differential equation (ODE) for the motion of an object  
  travelling in a straight line, using )(ty as the distance travelled in time t and the 
  condition that distance travelled = velocity x time.                               [Marks 4] 
 
 (ii) Solve the above ODE obtained in (i) with the initial condition .1)1( y  
                                                                                                                                       [Marks 4] 
(c) Test if the following ODE is exact. If yes then solve it.                                   [Marks 5] 
   02)( 22  xydydxyx . 
 
Question 2 
(a) (i) Solve the following nonlinear first order ODE:                                   [Marks 6] 
                                 222 xyyxy   
 (ii) Sketch the curve of the solution.                                                          [Marks 4] 
 
 
(b) Find the integrating factor for the following ODE and then solve it: 
   ydyxydxx sinsinhcoscosh2  .                                                       [Marks 5] 
 
(c) Find the general solution of the following ODE: 
                       xexyyx 32  .                                                                                  [Marks 5] 
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Question 3 
(a) Solve the following initial value problem: 
  012  yy . 3)0(,3)0(  yy   .                                                     [Marks 7] 
 
(b) Solve the following Euler-Cauchy equation for the given initial boundary conditions: 
  ,032  yyxyx   4.0)1(,6.3)1(  yy .                                         [Marks 7] 
 
(c) Find the Wronskian of the following functions and test whether these form basis of 
 solutions: 
   xey 4.01
  and xey 6.22




(a) Solve the following second order nonhomogeneous ODE: 
  xeyyy 31045     .                                                                        [Marks 7]    
 
 
(b) Given that the following functions form the basis of solutions: 
            xe 2  and xe , of the following differential equation: 
                  0 ybyay . 
 Find the values of a and b.                                                                                   [Marks 6]   
 
 
(c) Given that xxy cos2/11
  , find y2 to form the basis of  solutions for the following 
 second order ODE.  
                           0)
4
1
( 22  yxyxyx  .                                                              [Marks 7]    
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Question 5 








, 0)0(1 y , 2)0(2 y .                                                     [Marks 7]    
 
(b)  If f(x) is a periodic function of x with period p, show that f(ax) ( 0a ) is a periodic  
     function of x with period p/a.                                                                     [Marks 5]    
 
(c) (i) Sketch the following function: 
 



















                                    [Marks 3]    
 
 (ii) Write the Fourier series of )(xf  in (i) and determine the Fourier coefficients 




(a) What curve is represented by the following vector function:  
      
               kj )sin22(cos)( tttr  ? Sketch the curve.                                        [Marks 5]    
 
 
(b) Find the directional derivative of f at point P in the direction of vector kjia 32  , 
 where 222),,( zyxzyxf  , and P: (2, 1, 2).                                        [Marks 5]    
 
 
(c) Find the divergence of the following vector function:           
  kjiv zyxyzxzxy 222222  .                                                      [Marks 4]    
 






rF ).(  of the following:              
 
  jiF 2)( xyxy   on C: xy = 1 in the interval 31  x .                    [Marks 6]    
 
 
 
 
 
 
 
